Association of egg zona pellucida glycoprotein mZP3 with sperm protein sp56 during fertilization in mice.
Purified mouse sperm receptor, a zona pellucida glycoprotein called mZP3, binds to plasma membrane overlying acrosome-intact sperm heads (P.M. Wassarman, 1999, Cell 96, 175-183). Some evidence suggests that mZP3 binds to sp56, a protein reported to be associated peripherally with the plasma membrane of acrosome-intact sperm heads (J.D. Bleil and P.M. Wassarman, 1990, Proc. Natl. Acad. Sci., USA 87, 7215-7219; A. Cheng et al., 1994, J. Cell Biol. 125, 867-878). Here, we report that membrane vesicles prepared from acrosome-intact sperm contain sp56. When these vesicles are incubated with eggs they inhibit binding of sperm to eggs in vitro (ID50 approximately 50-100 microg protein/ml). On the other hand, a monoclonal antibody directed against sp56 relieves the inhibition of binding of sperm to eggs by membrane vesicles. As expected, incubation of intact sperm with the antibody directed against sp56 inhibits binding of the sperm to eggs. Results of immunoprecipitation of sperm extracts incubated with mZP3, by either a polyclonal antibody directed against mZP3 or a monoclonal antibody directed against sp56, suggest that mZP3 is specifically associated with sp56. Results of laser scanning confocal microscopy of fixed sperm probed with antibodies directed against either sp56 or a approximately 155 kDa acrosomal protein, suggest that the two proteins are present in the acrosome, but with different distributions. Furthermore, confocal images of sperm, fixed after exposure to purified mZP3 and probed with antibodies against mZP3 and sp56, reveal overlap between mZP3 and sp56 at the surface of the sperm head. The possible implications of these results are discussed in the context of mammalian fertilization.